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1020030009645 %% U*}: 2003/9/29 

?1M1- S-^Xl *]^-$ XH^ Xl 1 ^l^o)^- 413^ 

Xl 2 <yxl°l# Alsl- ^IMH^luI c)] ol Ei BliS S.^^lSl» #^*>^ CPU, Xl 1 
JL<^ *1H*H1 ^Al*>^ a 7 l» S^SRr PGC, PGC^I ^*>J1 PGC« 

^cj-jl]. «^ A ]7l^ E^iS^ f^AlJrS. ^X\*}3L Jl^Sj- ^ « ^- ^ 

^-f-^-ii^, ^ XI l °JXHi- XI 2 °HH# ^IJL^ ^^-g-^Ei^ ^ 

SJ-JI XI 1 ^Jl^ XI 2 <tMHlr XH^Hl ^-g-^E^ jr-a HFC vfl 

€■ t^l Xl^ll- Sl*>^, ^ 3)3.7} til^^-^o.^. nfl XH^ 3. 

£ 2 
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1020030009645 #^ 2003/9/29 

y o^l^" t~ Si^ n°)^r SL^ {CABLE MODEM THAT CAN PREVENT MODEM SIGNAL FROM TRANSFERRING TO 
THE HFC NETWORK WHEN INTERNAL CIRCUIT OF THE CABLE MODEM OPERATES ABNORMALLY} 

51 l£ ^2fl^ Tflol^- S.^^ ^^1^1- H-Ej-ifl^. S^ojcf. 

51 3^ 51 2<Hl 51^ Tflol^- fixgo] w.w.°. o_ S q-sj-ufl 51^ o]^. 

51 4^ 51 3*11 51^5} i^^l s] 5. -^^g- 4e+\H £^1<=K 

200 : 711 2.^ 210 : CPU 

220 : PGC 230 : S^il^ 

240 : Ei 250 : fi-M 

260 : ^5)3. 262 : s\S. 

RELAY : lelM 
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20030009645 <M 2003/9/29 

<n> a. wvt^ ^ol-M. s.^( Cable Modern)^ ^1 vflJjL 3l5.7> ^.S ^ 

*r^- nfl £^^lS7> oHol^^HA] vilB^H (Hybrid Fiber Coaxial Network; °l* r HFC ^1B^3L 

<i2> Tflol^ s.^o] HFC vilB^3.^ ^-fi- *1^<>| t|lH^3(Shared media network)^ 

B.S., 711 °1 w -2- c 3°l &ir 44^1 ^11B^3^1 TlH^- S-^H ^*1 ^1 

^1 ^ °J ^|<^1 ^-f til B 3 a. A>.g-^i ^f7fl € ^£ sa 

^f. £ l€" #2fl^ 711 °m 2-^^ #^1^-1" M-Hl-vfl^ S^lcf. #511 711 2- c 3^ Tflol-g- £ 

^3 4 711- S^^fl ^ PGC(Programmable Gain Control ler)( 120)^1 °l-l-( enable) 

^l^(ENl)!- °l-g-*H 711 °1^" SL^S] tH^H ^IJUBurst signal)7> HFC MlB^aS. 

<13> 711 ol^- -2.^51 up-stream)^! JL^ al^B ^Jl^Hl, o] ^ ^.o. u]x ^^ (Shared 

Media)!- ^-g-^ji oi^ HFC illE^^I 7^*V *V ^^1 ^ ^ls.^1 tjRV <3*^§: #°l7l 
olcf. £ loflA^ o a v - oi^-ol, ^eflsl 711 o]^- S^H^r PGCS} a]^(EN1)1- °l-§-*} 

°i H^B ^/i^B ^>^7l nfl^-oll, o] oj^ol^- A]^(EN1)^1 ^7> ^-f ^^1 & 

^ 711 <=11; 5.^ w^B ^1J17V HFC vilB^H<Hl -fr^sH ^sfl LilB^at- ^£.^71^ 

7>7^ ^B ol^Cf. 
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1020030009645 %:% °AA- 2003/9/29 

<15> M^ofl rtj-s. ?11 o]^- 2.^0. ^ Al^efl^- aflo^ji *fl 1 oHH-a X\sL$\- z\) 2 <?H 

tflolB] ti^S. S'l^it #^Rr CPU, ^1 1 

*fl°l*Hl ^"71 2.^^1^« t^SM 3711- 2^Rr PGC, -#7l PGC^ #^-?QJL» ^^1*>J1 ^> 

7) PGC* ^^3}- S^fl^i^, ^7l B?!il^2l f^Alif ^-g- 

# ^11 7^^ T^-f-^Ei, ^ #7l 1 ^ollol^- Al^Sf ^7] 2 SHM^g. ,£ 7 ] *) 

<H*H A oM 7^-g-4^E^ hfc MlB^a^l ^^\7\^ #**}*1 ^d^si^i- 

<ie> ^x^ofl nf^ ?ll oi^ 5.^3 ^i^sls^ -^71 i <yo11oi^- Aijisq- #7] ^ 2 <?]oflo] 

1- ^^]*>JI EX-N0R slS, ^ ^-71 EX-N0R 5\3-2) # 

^Al^Sq- ^^-f-31-^E-l^ #^^1^1- ^Al^Jl ^"71 EX-N0R t^^l^ ^1 ^ «H 

^•71 7]Ol!§-^&\$] #^^1^1- #7l HFC MlH^£L°fl ;^<5>7ii4 #^}*1 i^H 1 

<17> J# 7 ] ^3^°] >-o^ ^. 7 ] EX-N0R 3^ #^Jl7> ^ 7>Sl ^ tiflo]^ #7}Q 

%7)o\) o^Sj oflDlEi ^7># NPN B^^l^Ei , ^7]o\) <&%£\o] ol^ ^ifrfc- 7-] 

% V , ^ ^71 NPN B^^l^E^ #=J]Ei ^Hl *H 1 ^7>S} Aj-71 7-^j-ofi ^1 2 ^ 
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20030009645 %^ 2003/9/29 

*1€€SH <g^€ XI 3 t&AA ^^*4^^o] #e^*}7> Xl 4 # 

W. 

<is> ^-71 ifl^J s]^^ >S-7l *l^g- -g-^r*!^ ofl^l (Impedance Matching)^: .23^} 

^ 75 «>^-a]^>cf. 
<19> ol^> t ^ Jfs} 51^4 ^-S^H ^ofl 4€r 5.^1 tflsfl -g^cK 

< 20 > £ 2^- ^ ^^Al^^l ^ o}-& i^e}-^^ S^olcf. J£ 2^ 

A*]^ ?fl°ll- 3-^(200)^ XHS}jl XI 1 <*H°11- ^^(ENl)^ XI 2 *H*11- ^IJl 

(EN2)» ^^a^Iji c-flolE-1 b]+S. dlolEKDATA)!- #^*Kr CPlXCentral Processing 
Unit)(210), XI 1 ^Hl" ^1JKEN1)S1 XH^Hl ^HHl^ e| (DATA)# °1^- 
(gain)* S^Kr PGCC220) , PGC(220)^1 #^^1^(PGC0)# ^^l^Jl PGC(220)£f -g-ii) 
*1 ?m B^^iH(230), H^fl^S^l (230)^1 #^aiJl(TR0)# JL^4 ^-g--g: Xl7^> 

^-^^(Low Pass Filter)(240), Xl 1 ^Hl: ^l^KENl)^ XI 2 ^M!- ^]Jl(EN2) 
A A^A^ (240)2) #3^1J:(LPF0)«- ^!*>J1 XI 1 °1<>1H^ Al^(ENl)^ Xl 2 ^Ml- 
^1S(EN2)B1 ^H^Hl (240)^1 #^^1S(LPF0)# -f ^ ^^>7li4 & 

^ 2] 5.(260), ^ ^3)5.(260)21 #^JL(SC0)» ^41 *H HFC MlH^-l 3.°\] €^*Hr ¥r 
M (250)1- ?Hl*4. 
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<22> Tflo]^- a.^^- HFC *^fl CMTSCCable Modem Termination System)^ 

(up-stream signal)* ^^K^-, *HN4.£.( down-stream signal)* T^tr*}. £ 2^1 5*1^ ?fl 
<X* S^S] HFC l11b^H# -f-sfl CMTS^l -$HKl:£# ^tr^f. ^-tl^^l 3MiH 

(DATA)tt Xl 1 ^ls(ENl)2l XH^Hl PGC(220)^11 sl«fl ^IJ:^ H7l7> S^i}. ^o] 

1- 2.^(200)^1^ CMTS5. ^Sl-fe 3.7}^ ^ H^tr %o] ^>^^ CMTS ^<H] 4^ 

=L 3717]- ^51-^1 rf. ZL o] o.i=. ^)o]M. CMTS a}c>1 cq 7^7]- ^^Jl^ H7l* 

£t^n*\ ^^«fl°> ^^lS7> CMTS^H £tf ^ o!7l m^-olcf . e ^^^^(230)^ 
PGC(220)2}- *1 0^:4^(240) *><>]* *B] (isolat ion)*l 7l 7]^ ^-cf. PGC(220)<H1^ 3. 
7)7} ^IKlJl-c- ^«^^-j!]-^eK240)^1 21*11 -H^s}- ^^-ol Xl^c}-. ^HMIJ:^ 5 - 

42 MHz cfl^^ A>-g-^5. 42 MHz °)^2) ^IJ:^ °1 ^ ^-f-^Hi ^( 240 H £l*fl Xl7i^t}-. # 
^s]S(260)^ XI 1 °J<HH* a]S1(EN1)2t XI 2 ^1^1 oil- ^}JUEN2)£l XH^Hl ^<^^-^B\ 
(240)3 (LPF0)* ^ (250 H ^^>7li4 *1**H ^5]3.(260)sl 

7}(T2Hl^r ^ 7fl£l 9j^ol^- A1^(EN1, EN2)2] ^Bflofl n}^ <*-f-:nHgEi (240)3 i^^lJl 
(LPF0)7l- oj7>sl7li4 floating) €^f. *I^2lS(260)3 #^^1^(SC0)^ ^i(250)* 

HFC i-1lB^a^l -^e]Xl ^cf. 

<23> olfif ^o], ^o]^- Al^sl 5.(260)* ^l^il^l vfl^f ^] 

PGC(220)7l- SLS. nfl 9])o)^ 3_v$o) <#*£*\3L7\ HFC MlH^3<Hl ^sItt 

<24> £ 3^8: £. 2^1 ^ol^. S.^o] AlEfls]^ -f ^Xl^.2.5. £^ojc}-. £ 

25] ^5)5(260)^ XI 1 °J^oll- AiJKENl)^ XI 2 ^]Jl(EN2)* ^*>ZL 

yl^sl ^-(Exclusive NOR) °J^>^- ^r*S^>^ EX-N0R 4)S.(EXN0R1) , ^ EX-N0R i)5.(EX-N0Rl)3 
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0030009645 #^ ^^>: 2003/9/29 

#^4l3l(BCS)£r ^^-g-^EKS. 2^ 240)^ #^^15:(LPF0)» ^l^Kn EX-NOR S)S(EXNORl) 
^ #^^1^(BCS)^ *1H*H1 ^^^-2f^Ei(£ 2^ 240)2) #^^lS(LPFO)» #^*Rr 
5^(262)* ^-ti]th=k 

<25> o]^ t j= 3^1 S.*]& jfloj-g. 3.^0} a]^s]5.(260)^ ^*H1 tflsfl ^tr*}. 

<26> 1 ^MH^- ^lJl(ENl)^ 4 2 ^1^(EN2)7> S.^ "f>\o}« ^l-BflolTlu). "S. 

4-" -M^J nfl, EX-NOR S)^-(EXNORl)^ #^^1J-(BCS)^ "*r°l" #*fl7> s)ZL ^ ^f-:n|-^Ei (JE 
22] 240)2] #^Ais(LPF0)^ ^3)^(260)2] #3 ^1 s( SCO) 5*1 t^^. *H 1 ^Hl: ^1 
S(EN1)^ ^1 2 ^1JL(EN2) ^ *>M-7> "§H" ^-EflojTm "^"^EflU nfl, 

EX-NOR 5]5(EXN0R1)2] ^1Jl(BCS)-ct ^7} i^^l s]5.(262Hl 2]*fl *1^-§- 

2|-^Ei(E 22] 240)2) #^J:(LPF0)^7 ^35(260)2] SCO) 3.^1 #^£]*1 #fei=h 

o) nfi, ^i»5l5L(260)2] #^^KT2)^ 

<27> £. 4^ E 3<^1 EAl^ ^S)S£] >,o^ s) S JjL^g- o. S ufEf^ E^Ojc)-. £ 

45] 5)^(262)^ EX-NOR s\S-(S. 32] EXN0R1)2] #^^lJl(BCS)7> ^]7>5]^ »\)o] + 

2f <£4€ NPN H^^l>iEKNPN-type Transistor )(Q1) , ^ 

%»Tr ^ ^^(Rl), NPN H^1^e](Q1)2) §sJ]Ei <£^s} l c^S]- 

*HKRlH <£4€ *ll 2 #*}2}- ^^(VccHl 3 ^}^- ^^-f-3f^Ei(E 22] 

240)£] #<^J:(LPF0)7}- <^£]^ *)1 4 i=}-7}2r ^R 1 3)5(262)2] #^^l3l(SC0)7l- #^5)^ 
*11 5 #*r* ^efloK RELAY)!- ^ltr^. 

<28> ole>, £ 4<Hl JEAjsl sj^(262)2] -S-^l cfl*l] -M^*Vr4. 
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20030009645 <y*>: 2003/9/29 

<29> EX-NOR s\S.(5. 32} EXN0Rl)2l #^J:(BCS)7> "zrH» ^-Eflo]^ NPN m€*l^ (Ql)7} 

£)al ilefloK RELAY )^ 7^ Q^^eI 22} 240)2] #^^>(T1)» 22} 250)2} 

^^>(T2)ofl °1 ^tt 22) 240)2} #^^!3l(LPF0)7l- ^^S)S(260) 

2} #^Jl(SC0)^ EX-NOR 32] EXNORl)^ #^^1^(BCS)7V "5.-2-" -#Efl 

NPN H^H^]^Bi(Qi)7l- ^ efl ol (RELAY) ^ ^ ^-f-^^E^ (£ 22} 240)2) #^#*> 

(TD* ^(RlHl ^^^cf. o] afl^ ^^j^e-US. 22} 240)2] #^4]JL(LPF0)rr ^ sl^ 
(260)2} #^^15l(SC0)S^ ^Jl, ^^-^^eK£ 221 240)2] #^^>(T1)^ 

(Rl)-i- -f-*fl ^*H1 <£^Q^. 

<30> ^ *]} i o]o 1 l^A]j : ( EN1 ) 7 ]- <£*} oy^ ^°1H "^]"7\ S\tfB±S. *H 2 9jofl^-A]Jr 7 l- 

"S-f" ^ NPN H^*liEi(Ql)7> €^(turn on)£l*l &7l ^o\] ^}o)^- 3.^0} ^ 

^1^7> t}*} HFC v|lH^3.^Hl &7fl ^cf. neiM- ^efl sJi^H^ 1 

^1^(EN1)7> ^ a>^r ^%°1H "*H"7> ^ ^-f(^^2) ^-fHir ?1M-& 2.^2} 
S7> »^ HFC vilB^H a 0 Hl ^ el Tfl 7>^i ^sfl HFC i^^aL^I Dl * l7ll ^ 

cf. 1 ?_H1-^1Jl(EN1)2}- ;*fl 2 9j<Hllr^ls(EN2)7> S.^- "^"91 ^^-^1, NPN H^*] 

^£KQ1)7> €^1 € *r olufl PGC(220) ^21^1^ -#3H-EL5 ^ 

?flol^- £ ^2l ^^1S7> ^-Uil- -f-*fl ^el^ ^# ^O]- §cf. 
<31> -§-^r ^1^^2] 75 Q^-S ^^Sl^S ^%V(R1)^- o^oj 

^ D H'|- -HB^c*} 75 Q^tf A>-g-*!-^. 
<32> «>2f ^°1, 71] ol^- s^ol ^^o^ ^^"^ nflfe 9j^oll- ^!Jl(El, E2)7> 3. 

j= o]o])o}M- 5qj7 EX-NOR 5l^(£ 32] EXN0RD21 #5} ^lJl(BCS)7l- "<5}o}» ^7}. NPN 

S^^l^E^(Ql)7> 2. s},}. ol ufl ( 1 ell o] ( relay )^ £ S)^ ^j^eI (j£ 221 240)21 #^ 
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^>(T1)7|- 2^ 250)^ <y^^>(T2)^l <3^5q<H, ^^^-^^(S. 2$\ 240)^ 

S(LPFO)^ ^-M (250)1- HFC ^lB^H^l rt) 0 }^ 5LV$°] -S^H 

^H^- Ais(El, E2) *M7\ € 3-T-°fl^, EX-NOR 3^) EXNORl)^) 

oj ^-Bfl7> NPN B^^l^E-l(Ql)^ ^cf. ol ttfl, 31 °1 (RELAY) ^ .2.5. 3 

jl ^^^-2f^Ei(£ 2^1 240)^ #^^>(T1)7> ^^-(RD-g: ^>c^ ^(GNDHl ^1 
ufl-b -ff-M (250)3] o]^^>(T2)^ f-S^ £]JI, x^^-jq-^EKS. 2^1 240)^1 #^JL(LPF0)Tr 
HFC vilH^3.<Hl #^£l*l 

^HH^ir ^3 ^Hl» ^S*}^ ^^^^^1^, *fl# 7] # -g-o]:o] ^ 

?flo}l- je^o} 4HM1JL7} HFC ^n^EL^l °}<ysl<H ^]] vHH^37> nf^sm t 
5*4. 
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1020030009645 #^ Q*}'- 2003/9/29 
1] 

aliS S-^^l^l- #^*Rr CPU; 

<#7] *fl 1 ^cHl^ll- ^!JL^ *1H*H1 S.^Jl-& <r4!*H °1^§: 3.7} 
7} S-^^lS» 1^*1 7)±r PGC; ^ 

^•71 ^Jl 1 ^Hl- ^IJlS}- # 7 ] ^11 2 <yoflol^- ^1-71 H717]- H- c 3^1^# 

^^jl ^"71 ^1 1 <>}°1HM. ># 7 ] ^ 2 <?lo]H^- ^o^o)] ^-71 H7l7> 

S-^S* ^H^EL^H ^^-T^ ®±= ^5\5L^r ^W)^ ^^<L3- *}tz n 

[^*J- 2] 

*)1 1%H1 &<H*1, a o V 7 ] ^ol^. 3.^0. 

AJ-7I ^f^S^l f^Jll- ^1*}^ *d#*Kr ^-H* ^-«lSHr ^-i: ^ 

*}tr Tfl oil- SL^. 

3] 

^■7) 1 °J^oH Al^fi]- a o V 7 ] ^1 2 o]°fl°ll- ^l317> SL-*f- -*H« ^J-Efl SE^ 3-if- 
-T-" ^ #71 3.7171- S-'S^lJll- ^"71 V11B^341 ^^^31, #7l ^1 1 ?JolHl- 

11 5. Q ^7} A 2 9j°lH-i- ^IJL^l ^7} *]S. Cf# nflofli, AV 7 ] 3 7l7> S^^lSl- 
^-71 tilH^Sofl Zlxr Til oil- S.^. 
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\H=?*b 4] 

^*S*Rr EX-NOR S^S.; ^ 

A o v 7l EX-NOR 5]^^ #^^1^5+ #7] S7l7> 2^ ^*>31 #7l EX"N0R 

5] 

#7] EX-NOR ^ 5.2] #^Jl7> <^7}5}^ ^-7>2f ^ofl o^S} d\]v)&\ ^7}^ 

NPN B^fl^l^Ei ; 

^-71 NPN #2JjE^ cf7Hl 1 #7><4 ^V7l X^ofl <^^€ *ll 2 # 

^^^Hl ^1 3 ^7}S\- ^7] 3.7)7} 2-^^1^7> £171-5^ Z\) 4 ^7>2f # 

71 i^H 1 sjss] #^^7>7> A 5 ^7>1- ^eflol* ^til^ ^-i; ^ 

^7} EX-NOR 3S2| ^^A]^7> ^7>£)^ TflojH ^7f<4 ^ofl 4ii 3:7}1- £ 

tt NM0S H^^l^Ei ; 
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^71 NMOS H^fl^l^E^ c eflo] c^ofl o§;g£ i ^>af #7] ^%H] <2^€ ^ 2 ^ 

^ ^HJ^lSHI *ll 3 ^}9\- <#7) 3.7}7\ ^]7>£)^ 2)1 4 ^>2f # 

[$^* 7] 

*ll 5*J- S&fe 6*J-<H1 ^7} 7<\ ^ 75 ^-fr gr>^ ^ol^- s.^. 

[^^J- 8] 

^1 1^- *fl 4*J- # *V &<>H, ^-71 vilB^3^ HFC vjlB^a^ ?A^r ^ 

9] 

Hjii a^^lsil- #^*Rr CPU; 
7> S^aIJl^ pgc; 

^7l PGC^ ^1*>JI ^7} PGCl" ^^}7)^ E^jA £D j ; 

A o V 7l ^ 1 Al^fif ^-71 ^1 2 °J oil Ojl- 413^ ^"71 ^^^^E^ 

^ai*Vji ^7} ^1 i °HH^- Ai^sq- ^-71 *fi 2 ai^o^ *1H*H1 #7l ^m^^ 
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[^20030009645 <£A- 2003/9/29 

3] ^WM- ^ ^s]^.!- ^-«1§>^ 3# ^ 

10] 

9%H1 #7l ^o]M. si^e. 

#7l ^S)^ t^^lst ^#*H MlH^H^l *I^Rr 3 ^l^Rr ^ 

HI 

#71 1 ^HH!- ^lS^l- #7l ^1 2 ^I^oll- ^]I7} S.^- »*W» aVe]] SE.^- 5.^ "3. 

-f" #Hfl°^ ^ #7i ^«^-4^Eisi ^^ai^i- mB^a^l ^^V^, #7i *ii i <yoiH 

^ #7l 4 2 °J^ol# #Jl^ ^-Efl7> A-l^. rfl- uflo^ A o V 7 ] T^^^E^ #^#JL 

1- #71 X-ilH^H^l 3^*1 3# ^Pgi^L *>^r 711 °m 2-^. 

[^^8" 12] 

^1 9%H1 SU^H, A o > 7 ] AjEHs]^^ 

#7l 1 #Jl<4 #71 *ll 2 ^#^>Jl tiflel-^ al^el^- <3# 

^ EX-NOR ^ 

#71 EX-NOR #71 ^aisKh #71 EX-NOR 

sj^^l #3#Jl si ^H^H ^-71 ti^^-^e^ #^#^# #7l tliB^a^l ^ 
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Ifl20030009645 ^7}: 2003/9/29 

[3^* 13] 

#7] EX-NOR 5]^.^ ^^A]Ji7l- <y7>S)^ Wflo]^ cf^Sl- ^*H1 <g^^ oflc^ 

5fe NPN H^l^E-i ; 

^^cHl &i=. «^^# ^ 7-]^-; ^ 

#7l NPN B^l^Ei^ #7H1 *fl 1 ^7>^ #7l 7-HM1 <S7i€ ^11 2 ^ 

^^^Hl 3 ^7>^ #7} #^^-7>7> 4 ^7>^ # 

71 i^^l #^^"7>7l- <3^€ *ll 5 #7}!- 5Hr l^M* ^*l*Rr 3# ^'AS ^ 

14] 
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